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(54) METHOD AND APPARATUS FOR MEASURING IGNITION DELAY CHARACTERISTICS 

(57)Abstract: 

PURPOSE: To measure the ignition delay characteristics of fuel 
oil with high reliability without being affected by the difference 
in the element constituent ratio of fuel oil. 
CONSTITUTION: A control operator 6 controls the number of 
rotations of a power device rotating a diesel engine 1 on the 
basis of the detection value of a number-of-rotation detection 
sensor SN5 and also controls a fuel pump 2 on the basis of the 
signal from an oxygen sensor SN3 so that a predetermined air 
excessive ratio is obtained. The control operator 6 detects a 
fuel injection period by a needle lift sensor SN4 and detects the 
presence of ignition and a combustion start period by a 
pressure sensor SN2. A compression ratio adjusted so as to set 
the time between the fuel injection period and the combustion 
start period to a predetermined crank angle is compared with 
that of standard fuel to calculate ignition delay characteristics. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Supply fuel oil to a diesel power plant, and the diesel power plant concerned is operated. In the 
approach of measuring an ignition-delay property by adjusting a compression ratio so that the time amount 
between the fuel injection timing in a predetermined rotational frequency and a combustion initiation stage 
may serve as a predetermined crank angle, and comparing the compression ratio concerned with the 
compression ratio of reference fuel The measuring method of the ignition-delay property of the fuel oil 
characterized by measuring the amount of oxygen in the exhaust gas from said diesel power plant, and 
adjusting the amount of supply of said fuel oil so that it may become a predetermined excess air factor. 
[Claim 2] A diesel power plant and the rotational frequency detection sensor which detects the rotational 
frequency of said diesel power plant, Whenever [ crank angle / which detects the crank angle of said diesel 
power plant ] A sensor, The needle lift sensor which detects the needle lift of the needle valve of said diesel 
power plant, The pressure sensor which detects the pressure variation inside said diesel power plant, and the 
fuel pump which supplies fuel oil to said diesel power plant, An oxymetry means to measure the amount of 
oxygen in the exhaust gas from said diesel power plant, It has the power plant which performs starting of 
said diesel power plant, and absorption of power. Furthermore, the rotational frequency of said power plant 
is controlled by the detection value of said rotational frequency detection sensor. Said fuel pump is 
controlled to become a predetermined excess air factor based on the signal from said oxymetry means. Said 
needle lift sensor detects the existence and the combustion initiation stage of ignition to fuel injection timing 
with said pressure sensor. The measuring device of the ignition-delay property of the fuel oil characterized 
by providing the control computational unit which computes an ignition-delay property for the compression 
ratio adjusted so that the time amount between said fuel injection timing and a combustion initiation stage 
might serve as a predetermined crank angle as compared with the compression ratio of reference fuel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the measuring method and equipment of a fuel oil ignition- 
delay property. This invention is applicable to measurement of the cetane number of gas oil or the fuel for 
oxygenated diesels. 
[0002] 

[Description of the Prior Art] The measuring method of a fuel oil ignition-delay property, especially the 
cetane number is specified to Japanese Industrial Standards (JIS) "an octane value and a cetane number test 
method, and a 4.3 cetane-number test method" K2280. This approach operates a cetane number testing 
device by the provision about each of a sample and forward reference fuel, it changes a compression ratio, 
respectively so that the time amount of Hazama of the fuel injection timing and the combustion initiation 
stage in per minute 900 rotation may become 13 degrees by whenever [ crank angle ], it compares both 
compression ratio, and determines the cetane number of a sample. That is, the engine concerned is rotated 
by per minute 900 rotation using the power plant which consists of a motor linking directly to the crankshaft 
of a diesel power plant first, and when whenever [ crank angle ] is 13.0 degrees in front of a top dead center, 
it adjusts so that a fuel may be injected in the engine concerned in the amount of 13 nl/min, and a 
compression ratio is adjusted by the compression ratio adjustment handle until a fuel is subsequently lit 
normally. The indication of the hand-wheel micrometer after this adjustment is read, and the cetane number 
is computed from such indication of reference fuel and a sample. 
[0003] 

[Problem(s) to be Solved by the Invention] As everyone knows, many engine properties (an output, fuel 
consumption, exhaust gas component, etc.) are greatly influenced by the ratio (excess air factor) of air and a 
fuel. Therefore, many property comparisons between each fuel should be performed to the bottom of the 
same excess-air- factor condition. However, in measurement of the conventional cetane number mentioned 
above, since the fuel amount of supply performs fuel supply in 13 ml/min and constant speed, if the ratio of 
the elementary composition in a fuel, i.e., carbon, hydrogen, and oxygen changes, as shown in drawing 4 
and drawing 5 , an excess air factor will change. Since this fuel amount of supply was decided that an excess 
air factor becomes proper on the basis of the normal cetane and hepta-methyl nonane which are reference 
fuel, when the fuel with which elementary composition differs from reference fuel was measured, it will be 
burned in a different excess air factor, will be measured, and will measure the cetane number in the 
condition of having separated from rational combustion, and it had the problem that the dependability over 
measured value was low. 

[0004] Since this invention person did not ask the class of fuel as shown in drawing 6 as a result of inquiring 
wholeheartedly that this problem should be solved, but he had correlation with strong oxygen density and 
excess air factor in a combustion gas, when he changed the amount of supply of a fuel corresponding to the 
oxygen density in a combustion gas and adjusted to the proper excess air factor, he found out that more 
rational ignition-delay time amount could be measured. However, since the injection quantity of a fuel will 
turn into the amount of fluctuation if this approach is adopted, it is necessary to adjust three persons of the 
compression ratio for this injection quantity, fuel injection timing, and an ignition delay to coincidence. That 
is, since other 2 persons also change by changing one person, while measurement actuation of a measuring 
device becomes complicated according to such a measuring method, the problem that precision falls arises. 
[0005] This invention solves the starting above various problems, and the purpose of this invention has the 
measuring method of the reliable ignition-delay property of fuel oil, and simple measurement actuation, and 
it is in offering the measuring device which can measure an ignition-delay property with a sufficient 
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precision. 
[0006] 

[Means for Solving the Problem] The measuring method of the ignition-delay property of the fuel oil 
concerning_thisJnvention_Supply fuel oil to a diesel power plant, and the diesel power plant concerned is 
operated. In the approach of measuring an ignition-delay property by adjusting a compression ratio so that 
the time amount of Hazama of the fuel injection timing in a predetermined rotational frequency and a 
combustion initiation stage may serve as a predetermined crank angle, and comparing the compression ratio 
concerned with the compression ratio of reference fuel It is characterized by measuring the amount of 
oxygen in the exhaust gas from said diesel power plant, and adjusting the amount of supply of said fuel oil 
so that it may become a predetermined excess air factor. 

[0007] Moreover, the measuring device of the ignition-delay property of the fuel oil concerning this 
invention A diesel power plant and the rotational frequency detection sensor which detects the rotational 
frequency of said diesel power plant, Whenever [ crank angle / which detects the crank angle of said diesel 
power-plant ] A sensor, The needle lift which detects the needle lift of the needle valve of said diesel power 
plant, The pressure sensor which detects the pressure variation inside said diesel power plant, and the fuel 
pump which supplies fuel oil to said diesel power plant, An oxymetry means to measure the amount of 
oxygen in the exhaust gas from said diesel power plant, It has the power plant which performs starting of 
said diesel power plant, and absorption of power. Furthermore, the rotational frequency of said power plant 
is controlled by the detection value of said rotational frequency detection sensor. Said fuel pump is 
controlled to become a predetermined excess air factor based on the signal from said oxymetry means. Said 
needle lift sensor detects the existence and the combustion initiation stage of ignition to fuel injection timing 
with said pressure sensor. It has the control computational unit which computes an ignition-delay property 
for the compression ratio adjusted so that the time amount of Hazama of said fuel injection timing and a 
combustion initiation stage might serve as a predetermined crank angle as compared with the compression 
ratio of reference fuel. 
[0008] 

[Function] A control computational unit controls a fuel pump to control the engine speed of the power plant 
made to rotate a diesel power plant by the detection value of an engine-speed detection sensor, and to 
become a predetermined excess air factor based on the signal from an oxymetry means. Moreover, by the 
needle lift sensor, this control computational unit detects fuel injection timing, and detects the existence and 
the combustion initiation stage of ignition with a pressure sensor. And as compared with the compression 
ratio of reference fuel, an ignition-delay property is computed for the compression ratio adjusted so that the 
time amount of Hazama of fuel injection timing and a combustion initiation stage might serve as a 
predetermined crank angle. 
[0009] 

[Example] One embodiment of this invention is explained based on drawing 1 and drawing 2 . Drawing 1 is 
the block diagram of the whole measuring device of this invention. In a fuel pump and 3, an exhaust pipe 
and 4 express a surge tank and 5 expresses [ one in drawing / a CFR diesel power plant and 2 ] a flywheel, 
respectively. 

[0010] Here, although spraying supply of the fuel is carried out through a needle valve at an engine 1 from a 
fuel pump 2, the needle lift sensor SN4 which detects a spraying stage from a motion of this valve is formed 
in this needle valve. The signal from the needle lift sensor SN4 is this needle lift sensor, although it is 
amplified by amplifier A4 and inputted into a control computational unit 6. - The signal from SN4 comes to 
be shown in (a-1) of drawing 2 . Since it is desirable to make the aperture initiation time of a needle valve 
into fuel injection timing, it is good to make into fuel injection timing the point (a) that a value as shows the 
above-mentioned signal to (a-2) of drawing 2 differentiated and (dL/dtheta) obtained serves as forward. 
[001 1] The fuel-injection-timing control motor M3 for setting up the fuel-oil-consumption control motor M2 
and fuel injection timing for on the other hand adjusting the fuel cut control motor Ml for emergency stops 
for cutting a fuel-supply valve at the time of an emergency stop and fuel oil consumption to a fuel pump 2 is 
formed. 

[0012] In order to detect a combustion stage in an engine 1, the pressure sensor SN2 with which that 
element was inserted into the cylinder is formed, and the signal from this pressure sensor SN2 is amplified 
with amplifier A2, and is inputted into a control computational unit 6. Since this input signal serves as the 
form where the pressure buildup of ignition rides after compression with a piston as shown in (b-1) of 
drawing 2 , it is desirable to make into the ignition point the point (b) that a value as shows a pressure to (b- 
2) of drawing 2 R> 2 obtained by carrying out quadratic differential (d2 P/d theta 2) just consists of 
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negative. The difference of Hazama of this ignition point (b) and the above-mentioned fuel injection timing 
(a) will show an ignition delay. 

[0013] Moreover, a sensor SN1 is formed whenever [ crank angle / which becomes the crankshaft of this 
__engin_eJ_fro m the encoder which detects whenever / crank an gle ], and the si g nal from this sensor SN1 is 
amplified with amplifier Al , and is inputted into a control computational unit 6. As shown in (c-1) of 
drawing 2 , as for this signal, it is desirable on the accuracy of measurement to consider as the signal of 0.5- 
degree unit especially 1 degree or less. Moreover, it can also consider as the signal for checking an engine 
speed by changing into the signal TDC in a cycle of [ as shows (c-1) of this drawing 2 to (c-2) ] 360 degree. 
[0014] In order to measure an engine speed furthermore, the magnetic pickup sensor SN5 is formed in a 
flywheel 5 as an engine-speed detection sensor, and the signal from this sensor SN5 is inputted into a 
control computational unit 6. This signal is good to make it make it in agreement with TDC which made the 
signal as shown in drawing 2 (d), and was shown above (c-2). 

[0015] The oxygen density analyzer as an oxymetry means to measure an oxygen density is formed in an 
exhaust pipe 3, and gas is introduced into the analyzer concerned through the sampling tubing EX1 for this 
to take out a part of exhaust gas from an engine 1. The heater HT for the above-mentioned oxygen density 
analyzer to adjust the temperature of exhaust gas in the upper section and Cooler CL, and the filter FT for 
removing carbon and dust in exhaust gas further are formed, the oxygen sensor SN3 which detects an 
oxygen density to the downstream of the filter FT concerned is installed, and the signal from the oxygen 
sensor SN3 concerned is amplified by amplifier A3, and is inputted into a control computational unit 6. The 
exhaust gas after oxygen density measurement is returned to a surge tank 4 by Blower FN through the 
sampling exhaust pipe EX2. 

[0016] Next, measurement of the cetane number is explained to an example for the actuation mode of an 
above-mentioned ignition-delay measuring device. The engine concerned is rotated by per minute 900 
rotation using the power plant (not shown) which consists of a motor linking directly to the crankshaft of a 
diesel power plant 1 . Feedback control of this engine speed is carried out by the detection engine speed of 
the magnetic pickup sensor SN5 formed in the flywheel 5. When the rotational frequency of this engine is 
stabilized, a control computational unit 6 is changed from hand control to automatic. 

[0017] In here, first, based on the signal from a sensor SN1, the fuel-oil-consumption control motor M2 and 
the fuel-injection-timing control motor M3 are controlled whenever [ crank angle ], and when it is 13.0 
degrees in front of a top dead center, a fuel is injected in the engine concerned in the amount of 13 ml/min. 
When it is confirmed by the signal from a pressure sensor SN2 whether the fuel is lit normally and the fuel 
is not lit normally, a compression ratio adjustment handle is operated by autonomous working or the help by 
the control computational unit 6, and a compression ratio is adjusted. 

[001 8] When ignition takes place, measurement of the oxygen density in exhaust gas is started, an oxygen 
density is computed in a control computational unit 6 based on the signal from an oxygen sensor SN3, and 
feedback control of the fuel-oil-consumption control motor M2 is carried out so that an excess air factor 
may be set to 1.45. In this condition, again, by the signal from a pressure sensor SN2, it is confirmed 
whether the fuel is lit normally, a compression ratio adjustment handle is operated again, and a compression 
ratio is adjusted. In addition, an excess air factor 1.00 expresses theoretical air fuel ratio. 
[0019] Such actuation is repeated, the indication of the hand- wheel micrometer under the conditions which 
light with the excess air factor of the above 1 .45 is read, and the cetane number is computed from such 
indication of reference fuel and a sample in said control computational unit 6. 

[0020] The cetane number and JIS which were measured by the above-mentioned approach about various 
kinds of fuel oil The cetane number measured by the approach of K2280 was shown in drawing 3 . Both are 
understood that it differs considerably with a fuel with a high oxygenated amount, although law is well in 
agreement in the fuel which consists of carbon and hydrogen. 

[0021] In addition, in the above, although the measuring method of the cetane number was explained, as for 
the approach of this invention, it is clear that the ignition-delay property of various fuel oil can be measured 
besides the cetane number. 
[0022] 

[Effect of the Invention] This invention has the effectiveness that an ignition-delay property can be 
measured with a sufficient precision, simple while being able to raise the dependability of the ignition-delay 
property based on the difference of the element percentage of fuel oil. 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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